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(57)Ahstiact 

A dewce (1) for the administration of compounds in aaosol or suspended powder form comprising a cavity (4) into which 
the wMnjMmnd is to be intmdiw^ and a passage (7) through whidi the user inhales the compound from the cavity (4), the cavity 
having an e^Msed intenal surface (9), sud surface (9) being coated by means of an anti-static spray to reduce the tenden«gr for 
partides of the <?ffnipffind to be attracted to said surface to thereby increase the delivciy of the compound to the patient 
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^<CLE'. MPROmEHIS IH THE MHOHISTKraOH 

OF BKROSOIi COMPOUNDS 

vfana Twgn-txaa 

This invention relates to the inprovements in the delivery 
of drugs and other coi.?>ounds in aerosol form to patients via 
devices known as "spacers" or -aerosol holding chambers- . 

The delivery of anti-asthma medications by metered dose 
iiihalers is plagued by problems of poor co-ordination. Devices 
toinm as spacers or aerosol holding chambers are now widely 
recommend to aid drug delivery from metered dose inhalers . They 
are claimed to increase the administration of the drug dose to 
patients, especially those wi«k poor co-ordfiiation. Spacer 
devices currently commercially available include The Nebuhaler, 
Volumatic, aerochamber, Mizer, Inhal-aid, Inspirease, Nebuhaler, 
Fisonair and Babyfaaler. 

The Volumatic spacer has a volume of about 750ml and is 
moulded in two halves from polycarbonate. The Fisonair is also 
Bade from polycarbonate and has a silicone rubber valve. Some 
spacers may have face mask attacdiments and other spacers may have 
their chambers formed in the nature of a bellows which is 
collapsed to -pu«ip- the drug to the patient. 

Moulded plastic coffee caps may be adapted for use as 
spacers by cutting a hole in the bottom of the cup for insertion 
of the metered dose inhaler, with the mouth of the coffee cup 
being blocked with the hand or pressed directly over the face of 
the patient. Similarly, the drug may be discharged from an 
inhaler into the mouth of an inflatable chamber, such as a 
plastic bag, from which the drug is subsequently inspired throufi^ 

-the mouth of the bag* 

as a result of studies conducted on the output of various 
anti-asthma drugs from spacer devices, it has been concluded that 
the amount of drug contained in particles less than Bum in size, 
and thus likely to reach the lungs, that ezits the spacer is 
relatively small. Research has led to the conclusion that the 
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ae»<» aanarat. . «.tio d-rg. -hK* c«»« tta drug 
to be a*t«o«d to ti>o side^ll, of ^ *a*«. 
Lrel,r relating in Pa>^~ *^ ^ 

iiiMim II nf -ff- n ir rlin 

It an object of ti» present imrention to provide a 

.„«fi-a apacer device and a method of delivering 
„^ for. to «era in »hicb the attraction Of a.^P^^^ 
^ the aerosol to the walla of the spac-^ cto-b« i. 
.igalficantly reduced thereby Increasing the «»unt of oo^ 
„3il3ile i. «e dia-ber to reach Imgs of the patient. 

.ecordingly, the invention previa . 
3a,,,.^«on of co-pomid. in aero«a or «-pe.d^ P--^^ 

^ as a spacer, eero-l holding ~ 



c^rtstog a cavity Into -hid. tte cos^ound In aerosol 
ZUdTpo-d-r for- I. to be introduce. m«. an o^ through 

^ I.*.l« the c-^ fro. the cavity. ead. b^ 

„in«f of at l«-t the cavity for reducing ^ ^^^^^ 
^.^ofthe^-poundtobeattra^ 

sorfece of the cavity to lucxease ti»e delxvery o£ tne cot«»»» 

to the patient. . _ _ _ 

It is believed that a static charge is carried by tbB 
particles of coa^pound introduced into c*a..fl^ and t^^ 

particles are attracted by the b«ild-«p of static charge on the 
internal surfaces of tiie cavity. 

^ s«OT«ession of the static electric properties of the 
internal surface of the cavity -ay be adiieved in numerous ways, 

""^"^ Latlng of the internal surface of the cavity by means 
of an anti-static spray, such as the commercially 
available product Statique manufactured by Allendale 
Products? 

(b) the coating of the internal surf ace of the cavity with 
a stic*y substance, such as honey or a greasy 
compound, such as petroleum jelly; 
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(c) moistening the internal surface of the cavity to 

decrease its static attraction; 
(d> by physically roughening the internal surface of the 

cavity to reduce its ability to carry a static 

electric diarge, 

(e) lining the internal surface of the cavity or 
constructing the cavity from a material having 
conductive or otherwise anti-static properties, or 

(f ) prelining the internal surface of the cavity with a 
coating of the conqpound to be administmd. 

in some cases, the compound may be introduced into the 
patient's lungs by means of a ventilator via ventilation tubing, 
in such circumstances, the internal surfaces of the tubing and 
the face mask are treated or formed as defined above. 

The cavity may be defined by an inflatable bag-like device 
formed from or lined with a conductive plastics material. In 
such a ease, the drug is introduced into the mouth of the bag and 
is then inhaled from the bag through the mouth of the bag. 

The Invention also provides a method of delivering a 
compound in aerosol or suspended powder form to a user, 
co«5>rising the steps of providing a spacer, an aerosol holding 
<i«mber or ventilator tubing including a cavity Into whicii the 
compound is introduced in aerosol or suspended powder form and 
having a passage through whieai the user inhales the compound fcwu 
the cavity, modifying the internal surface of at least the cavity 
to reduce the tendency of the compound to be attracted to the 
internal surface, and Introducing the coinpound to be delivered 
to the user into the cavity and delivering the compound to the 
user by inhalation from tb& cavity. 

The Mxti-static properties of the internal surface of the 
cavity aay be modified in any one of the manners described in 
greater detail above. 
BrAef DesgBripl-^'*" '^^ PraHinas 

One embodiment of the invention will now be further 
described with reference to the aocompanying drawings in tdilch 
the invention will now be described further with reference to the 
accompanying drawings in which : 
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Figure 1 is a side elevatioa, partly in section, of a 

, f^pd in accordance with the invention; 

typical spacer devxce modxfxed in accsow«H«e 

Figures 2 and 3 are graphs iUnstrating «q«n«eatal data 
applicable to tiie delivery of Salbuta«ol from a metered dose 
inhaler via a Volumatic spacer, and , ^ , 

Figures 4 and 5 are similar graphs illttstrating «5«ri«nental 
data relating to iHe delivery of Sodium cromoglycate f rem a 5mg 
metered does inhaler via a Fisonair spacer. 
iiff^ff ^Btloi r MfgrrPd Rabodlm^ 

Befeering firstly to Figure 1 of the Drawings, the spacer 
illustrated in this Figure is a Fisonair spacer, whicd. is typical 
of ta.e commercially available spacers or aerosol holding 
d«mbers. The spacer comprises a two part chamber (1) 

eon^sing an aerosol section (2) and a mouthpiece section (3 , 
«hich are Joined together to define a hollow internal cavl^ (4) . 

^ aerosol section has an inlet opening (5) .diic* receives a 
shaped holder (6) whicb is adapted to receive a meter^ dose 
libaler (MDI) of known construction. Ihe moutmiiece section (3) 
has an oirtlet opening (7) to which a removable moutl^iece (8) xs 

attached. m accordance with the invention, 
surfece (9) of the cavity defined by ti»e aerosol and mouti^iece 
sections (2) and (3) , as well as the outlet passage (7) is coated 
^th anti-static spray, sue* as Statique, and allowed to dry for 

tweir^ four hours. •-^^ j 

as mentioned above the internal surface (9) -ay be modified 
to reduce the tendency for particles of tte drug to be attracted 
to the surf ace in other ways, as described in greater detail 
above, and the Invention Is not limited to the application ot 
anti-static sprays or the like to the internal surface (9). Of 
in any commercial application of the Invention, the 
internal surface (9) would be most conveniently metallised or 
coated with a more permanent anti-static coating, such as a 
coating or film of plastics material having anti-static 
properties, for example non-toric conductive polyethylene or 
polypropylene, alternatively, the spacer, as well as any valves 
and mouth pieces, may be formed from such plastics. 

The experimental evidence presented in Figures 2 to 
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clearly illustrate "Uiat the drug available to patients, in 
respirable particles (less than 5 urn), has been markedly 
increased by a sii^le structural modification to existing 
Volumatic (Glaxo) and Fisoair (Fisons) spacer devices. 

Salbutamol and sodium cromoglycate were actuated from 
metered dose inhalers (MDI) into spacer devices and drawn into 
a multistage liquid impinger which divides aerosol into various 
particle size fractions. Drug contained in these fractions was 
assayed by HPCL (Salbutamol) and by a spectrophotometrlc method 
(Sodium cromoglycate) . 

Heferring to Figure 2, only 12.2(SD=2)ug of Salbutamol (per 
100 ug actuation into -Uie Volumatic device) con t ain ed in 
particles <5 microns was available for immediate inhalation. As 
shown in Figure 3, this decreased to 1.7(SD»0.4)ug if the drug 
was retained in tike spacer for 20 seconds prior to inhalation. 

Following spacer and actuator modification by coating tiie 
internal surface of tiie spacer wlti» antistatic spray and allowing 
to dry for 24 hours, salbutamol available for immediate 
inhalation increased to 45 (SDB4)ug and to 39(SD-4)ug if retained 
for 20 seconds prior to removal. I mprovem mt is also evident 
idiere honey is the coating material. 

This repressits a 368% and 2294% increase in salbutamol 
available for inspiration immediately after and at 20 se co n d s 
following actuation. 

Referring to Figure 4, only 0.26(SD-0.04)mg of sodium 
crcmioglyGate (5mg/actuation into the Fisonair spacer) in 
particles <5um was available few immediate inspiration, and 
0.12(SDo0.03)mg at 20 seconds (Figure 5). Following spacer and 
actuator modification by csoating the internal surface of the 
spacer with Antistatic spray and allowing to dry for 24 hours, 
this increased to 0.79(SD=0.02)mg available immediately and 0.56 
(SD-0.03) ug at 20 seconds; an increase of 303% and 466% 
jcespectively. Vbe improvement achieved by the use of hon^ is 
also evident in Figure 4. 

The MMaD(SD) and 6SD(SD) for aerosol leaving tiie spacer 
devices was 2.8(0.2) and 1.6(0.1) for salbutamol and 3.8(0.2) and 
1.7(0.2). for sodium cromoglycate. 
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The data preseated in Figures 4 and 5 clearly Indicate that 
the effective delivery of sodium cromoglycate is substantially 
Improved by coating the internal surface of the Fisonair spacer 
with an anti-static spray, in the present case, the conmiercially 
available product Statique. Significant i-^roveaent in delivery 
is achi«red by coating the internal surface of the Fisonair 
spacer with honey, and it is es^ected that improvements will 
result feom other methods of increasing the anti-static 
properties of the internal surface of the spacer, such as by 
coating with grease or petroleum jelly, by physically roughening 
the internal surface of the spacer, or by forming a conductive 
coating for eKample a suitable thin metal film or coating, on the 
internal surface of the spacer to reduce its ability to carry a 
static charge. 

as mentioned above, ia»e internal surface of the spacer may 
be ^^"-^ with a coating of a suitable anti-static material, sucii 
as non-toKic conductive polyetiqrlene or polypropylene, or the 
spacer mar be moulded feom a plastics material having anti-static 
prpperties. Similarly, the surface may be coated with the drug 
beiag used to suppress the attractive charge on the surface. 

Recently conducted tests on a Fisonair spacer with a non- 
toxic conductive polyethylene film lining its interoal surface 
have exhibited an improvement in delivery of sodium cromoglycate 
to the patient from 0.725mg without tiie lining to 1.69mg with the 
lining (feom 0.28mg to 0.47SBig In particles less than < 5 um). 

It will be appreciated that the invention provides a 
dramatic increase in the availability of drug for inhalation from 
a treated spacer or aerosol holding chamber and the implications 
witit regards to increased tterapeutic effect and reduced 
ixeatment cost using tiiis method are quit^ considerable. 
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Claims : 

1. A device for the administration of coa^unds in aerosol or 
suspended powder form, such as a spacer, aerosol holding chaniber 
or ventilator tubing, comprising a cavity into which the compound 
in aerosol or suspended powder form is to be introduced and an 
outlet -Uirou^ i*d.ch the user inhales the conqpound from the 
cavity, each having an exposed internal surface, characterised 
by means provided on said surface of at least the cavity for 
reducing the tendency for particles of the compound to be 
attracted to the exposed internal surface of the cavity to 
increase the delivery of the compound to the user. 

2. The device of claim 1, wherein said surface of at least the 
cavity is at least coated with a material selected from an anti- 
static compound, a sticky or greasy compound, a coBq>ound of the 
type to be administered or a conductive material. 

3. «he 6ev±cB of claim 1, wherein said surface of at least the 
cavity is physically ro ugh ened to reduce its ability to carry a 
static electric charge. 

4. Che device of claim 1, wherein said surface is covered by 
at least a film of non-toxic conductive plastics material. 

5. Ihe device of claim 1 wherein said cavity is formed in a 
body of non-toxic condu c tive plastics - 

6. A method of delivering a ccnopound in aerosol or suspended 
powder form to a user, comprising Hie st^s of providing a 
spacer, an aerosol holding diamber or ventilator tubing including 
a cavity into which the compound is introduced in aerosol or 
suspended powder form and having an outlet through which the user 
4«K^ic.« the compound from the cavity, modifying the internal 
surface of at least the cavity to reduce tb& tendency of the 
convound to be attracted to laie internal surface, and introducing 
the compound to be delivered to the user into the cavity and 
delivering -^e confound to the user by inhalation from the 
cavity. 

7. The method of claim 6 comprising forming a coating on the 
internal surface of at least the cavity of a material selected 
from an anti-static cranpound, a sticky or greasy coiiq>ound, a 
compound of the type to be administered or a conductive material. 
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8. - - - * - 



„ The method of olal- 6, comprising the step of physically 
^^ening the internal surface of at least the cavity to reduce 
it ability to carry a static electric charge. 

9 She method of claim 6, «dierein said internal surface xs 
covered by at least a film of non-toxic conductive plasties 
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